The purpose of this study was to estimate the intensity of physical activity of infantrymen during a combat-simulated five day field operation by means of continuous heart rate (HR) recordings. Subjects were 29 soldiers forming 4 rifle squads. Each squad rotated daily through 4 separate terrain areas, each with its own combat-simulated scenario, performing the same scenario on the first and last day. Sleep was limited to one 5 hour period per night. 
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resupply time) decreased from a high of 101 beats per min (bpm) on day one to a low of 89 bpm on day five. This suggests the progressive development of physical fatigue, as the five day operation progressed. A 10 km forced march proved to be the single most demanding event resulting in a mean HR of 128 bpm for 140 minutes. Other periods of sustained high HR were associated with moving to and from mission objectives. Time at or above 50% of maximal HR averaged only 37 minutes per day while HR 75% was only 2.5 minutes, both times tending to decrease from day 1 to day 5. The results of this study suggest that: 1) continuous cassette HR recording is a suitable method of monitoring the intensity of physical activity during strenuous field operations, 2) sustained high physical activity is minimal in rifle squads in simulated combat, 3 this activity intensity can adequately be supported by an aerobic capacity (VO 2 max) of 50 ml 02 per kg per min., 4) the highest sustained HR was produced by marches or movements to contact, and 5) the sleep deprivation and physical fatigue of combat operations cause infantrymen to perform at a slower rate regardless of operational dem-nds as the operation progresses.
A :.?
; --Tj-1 During the week preceding the five day field exercise, aerobic power (VO 2 max) and maximal heart rate (HRmax) were determined using an interrupted treadmill running test patterned after the method of Mitchell et al (11).
The procedure began by having each subject run at six mph and 0% grade for Following baseline, pre-scenario measurements all subjects were given a day of rest prior to the commencement of the five day combat scenario. All squads began the scenario with a ten kilometer road march out to the appropriate test area. Each squad then rotated through one of four testing areas (quadrants) for each day of the five day field exercise ( Table 1) . On the fifth and last day of the scenario each squad repeated the activity schedule of the initial day. In each quadrant, squads were given a series of mission assignments to be completed at specific times during each twenty-four hour time period (Table 2) (in hours) in the right side column of every printout (Fig 1) .
Finally, the program computed and printed the following values: total HR per 24 hour period, mean HR per 24 hour period, and for each hour; mean HR, minimum and maximal HR's, and total HR sum.
RESULTS AND DISCUSSION
The main focus of this study was the use of recorded HR to estimate the degree of physical activity of 29 infantrymen who participated in a 5-day, The anthropometric and physiological data for the 29 test subjects who participated in this study are listed in Table 3 . The overall fitness level of this group of subjects was excellent (mean bO2 max= 53.8 ml/kg.min), and comparable to other infantry data (12). These data suggest that trained infantrymen appear to have no difficulty in completing a 5 day simulated combat field exercise. This was evidenced by the fact that the mean HR for all 4 squads for the 17 hours of activity for each day of the scenario was only 94 bpm which is equivalent to approximately 25% of the HR reserve. march. An examination of Figure 2 and Table 4 illustrates the point that the .
12 bpm difference (101-89 bpm) between Day 1 and Day 5 was largely due to the two hour and twenty minute 10K road march accomplished at the onset of Day 1. sniper fire was to ignore the fire and find a place to recover for several hours (latter part of the last day of the scenario). In general, the most active part of the day was during the daylight hours while the periods of least activity were at night, with the possible exception of Day 1. Table 5 presents the total time for each subject monitored in the study at which 50% of maximal active HR or above, was attained. HR50% is the net HR derived from subtracting each subject's -esting HR from his treadmill maximal HR, multiplying by 0.5 and then re-adding the resting HR value. It is a useful indicator of the intensity of physical exertion (9) and serves to reduce the amount of variation that can occur among subjects thus correcting for such variables as resting metabolic rate, characteristic individual HR and state of training (7). A perusal of the values in Table 5 indicates that Day 1 was the most physically demanding of the field exercise for 3 of the 4 squads (HR50% = 67min). Also, the average HR50% value for all squads for the entire scenario was only thirty-seven minutes. This means that ich subject during the course of the scenario achieved 50% of net maximal HR for only 37
S.
min of each day. Table 6 presents similar data to that of Table 5 but in this instance the computation is for the HR75% level. It is surpising to note the brief period atwhich HR75% was attained for all subjects on each day of the scenario.
Again the highest recorded levels were observed on Day 1. The mean time spent on activity requiring greater than HR75% for all subjects over thu five day period was only 2.4 min/day.
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In conclusion, this five day combat-simulated scenario produced physical activity demands that were relatively moderate and well within the limits of the aerobic capacity of the subjects tested. It is likely that in sustained combat operations fitness capacities other than aerobic power may be more limiting and may more directly influence overall performance.
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Conclusions
The results of this study suggest that:
(1) Continuous cassette HR recording is a suitable method of following physical intensity during strenuous field operations.
(2) Sustained high physical activity is minimal in rifle squads in simulated combat. 
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